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We, Gr. & J. Weir, Limited, of Holm 
Foundry, Cathcart, Glasgow, a British 
Company, and Charles Russell Lang, 
a Director of the said Company, of the 
same address, a British Subject, do 
hereby declare the nature of this inven- 
tion and in what manner the same is to 
be performed, to he particularly .described 
and ascertained in and by the following 
*0 statement: — 

The present invention relates to posi- 
tive displacement pumps. 

It is often desirable to alter the output 
of a pump without alteration of the speed 
15 at which it is driven. For example* in 
the case of a pump driven by an A.C. 
electric motor it may be desirable to have 
an arrangement whereby the pump output 
can be varied while the motor runs at 
20 constant speed. 

The output can be altered without alter- 
ing the speed — i.e. the number of cycles 
in a given time- — by employing two or 
^ more plungers, pistons, or other positive 
25 displacers, and altering the relative move- 
ments of these displacers, their absolute 
movements remaining unchanged. 

A pump according to the present inven- 
tion comprises a body or holder contain- 
ing fluid, an admission and a discharge 
valve— or other means for controlling the 
flow of the fluid into and out of the said 
body- — and a pair of equal co-acting 
plungers, pistons, or other positive dis- 
35 placers (hereinafter referred to as dis- 
placers) driven each by a shaft, the shafts 
being connected together by gearing, the 
displacers acting within the said body to 
vary the net volumetric capacity or fluid 
40 content of the same. 

The characteristic feature of the present 
invention resides in the fact that the two 
shafts are driven by the same means and 
in each case through double-reduction 
45 gearing involving an intermediate shaft 
carrying two gear wheels, and that the 
intermediate shaft appertaining to one 
of the first mentioned shafts is mounted 
in a swivelling carrier which is given a 
motion of partial rotation to alter the 
phase relationship of the two shafts. 

Figs. 1 and 2 of the accompanying 
drawings illustrate the invention dia- 
[Priee 1/-] 
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grammatically. 

In Fig. 1 the two shafts are shown in 
phase, that is, with a phase difference or 
phase displacement of nil : in Fig. 2 they 
are shown with a phase difference of 180^. 

a is the pump body or holder, b the 
admission valve, and c the discharge 
valve. d } e are the two displacers : they 
are driven respectively by the shafts /, g 
by means of the cranks h, 7c. m is a 
motor or power means (of any suitable 
nature) which drives, the pump. It drives 
the shaft n which carries the gear wheel 
r. This gear wheel meshes with the gear 
wheel s on an intermediate shaft t which 
shaft also carries a gear wheel u which 
meshes with a gear wheel w on the shaft 
g. The gear wheel r also meshes with 
a gear wheel 2 which in turn meshes with 
a gear wheel 3 carried by an intermediate 
shaft 4 which also carries a gear wheel 5 
which meshes with the gear wheel 6 on 
the shaft /. 

The intermediate shaft t is carried by a 
frame or carrier t? which is mounted to 
swivel about the axis of the shaft n. It 
is so swivelled by means of a worm x 
which drives a worm wheel z, carried by 
the carrier v. It will be obvious that, 
by swivelling the intermediate shaft t 
with its gear wheels, the phase relation- 
ship of the shafts / and g will be altered. 

When the two shafts are in phase* — as 
in Fig. 1 — the co-operative displacement 
of the two displacers is a maximum. 
When the phase difference of the two 
shafts is 180°— as in Fig. 2— the co- 
operative displacement of the two dis- 
placers is approximately zero. (A slight 
variation from zero may be obtained due 
to obliquity of driving or connecting 
rods), and the output of the pump is nil, 
or practically so. With any phase differ- 
ence between zero and 180° there is a 
corresponding pump output between 
notbing and the maximum. 

The displacers were referred to above 
as. being /* equal co-acting By this is 
meant that they have an equal displace- 
ment effect. It will in general be desir- 
able to make them and work them exactly 
similarly; but precise similarity is not of 
course essential provided that their dis- 
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placement effect is the same. 

Tlie throw or movement of each dis- 
placer will be obtained generally by a 
crank on its driving shaft, but it might 
5 be by an eccentric or other mechanical 
device generally equivalent to a crank. 

The two shafts are shown in Figs. 1 
and 2 in a tff position of opposition " to 
each other. By a cc position of opposi- 

10 tion " is meant that the shafts are on 
opposite sides of the body or holder and 
such that they drive the displacers in co- 
incident or parallel lines but in opposite 
directions. The two shafts ^ might how- 

15 ever if desired be arranged in any other 
way with respect to each other as may be 
convenient or desirable. 

However the shafts are arranged, the 
expression " phase difference " is of 

20 course used in this specification to refer 
to the relative positions or conditions of 
the two shafts as regards their action on 
the displacers ; that is, for example, the 
shafts would be considered to be in phase 

25 if the inmost positions which they gave 
to the displacers occurred at the same 
instant. 

The rotation of the worm m — in order, 
by movement of the gear carrier v, to 
fin adjust the phase relationship of the two 
shafts — may be effected either by hand 
or automatically, and accomplished mech- 
anically, electrically, or otherwise. 
Figs'. 3, 4, 5, and 6, illustrate a prac- 
?>o tical embodiment of the invention. 

Fig. 3 is a plan of the arrangement. 
Fig. 4 is an elevation partly in section. 
Fig. 5 is a side elevation. 
Fig. 6 is an elevation — partly diagram- 
40 matio — of the gear bos. 

The shafts /, g are driven by the elec- 
tric motor 10 through gearing r, s, u, w, 
2, 3, 5, 6, as described with reference to 
Figs. 1 and 2, this gearing being disposed 
A5 in a gear box 8. Each shaft g has 
three cranks arranged at an angle of 120° 
to each other. Each crank, e.g. It drives 
a plunger, e.g. 23, 24. These plungers 
are disposed in pairs and co-operate thus, 
r/j That is, each plunger driven by the one 
shaft co-operates with one driven by the 
other shaft. The plungers work in cylin- 
ders 15, 16'; and each pair of cylinders 
15, 16, with a top portion 17, constitutes 
55 a body according to the meaning in which 
this word has hereinbefore been used. 
Each body is provided with an inlet valve 
18 and k discharge valve 19. The top 
portions of the bodies may be formed 
60 integrally as one casting, as shown in 
Fig. 5, but this is merely a matter of 
convenient construction. 

The carrier v (as explained with, refer- 
ence to Figs. 1 and 2) is arranged to 
155 swivel about the axis of the shaft r. The 



swivelling action is^ performed by pro- 
viding the carrier with a worm wheel 21 
which is engaged by a worm 22 carried 
by a shaft 25 which carries a worm wheel 
26 which is engaged by a worm 27 on a TO 
shaft 28 driven bv a small electric motor 
29. 

A steam turbine may be employed to 
drive the pump. In this case the turbine 
may subsidiarily drive a small electric 73 
generator which will supply current to 
the small electric motor which effects the 
phase adjustment. 

Having now particularly described and 
ascertained the nature of our said inven- 80 
tion and in what manner the same is to 
be performed, we declare that what we 
claim isi — ■ 

1. A pump comprising a body or holder 
containing fluid, an admission and a dis- 85 
charge valve — or other means for control- 
ling the flow of the fluid into and out of 
the said body' — and a pair of equal co- 
acting displacers driven each by a shaft, 
the shafts being connected together by 
gearing, the displacers acting within the 
said body to vary the net volumetric 
capacity or fluid content of the same, char- 
acterised thus, that the two shafts are 
driven by the same means and in each 95 
case through double-reduction gearing 
involving an intermediate shaft carrying 
two gear wheels, and that the inter- 
mediate shaft appertaining to one of the 
first mentioned shafts is mounted in a 100 
swivelling carrier which is given a motion 

of partial rotation to alter the phase rela- 
tionship of the two shafts. 

2. A pump as set forth in Claim 1 and 

in which the means employed for driving 105 
the shafts is a steam turbine, char- 
acterised by the fact that the gear wheel 
or gear wheels or carrier is moved to 
alter the phase relationship by a small 
electric motor which receives its current 110 
from an electric generator driven by the 
said turbine. 

3. A pump as set forth in Claim 1 and 
with a gear wheel arrangement substan- 
tially as described and as illustrated in iio 
Figs. 3, 5, and 6. 

4. A pump as set forth in Claim 1, 
further characterised by the employment 
of a plurality of pairs of equal co-acting 
displacers, each pair operating in a body 120 
provided with an inlet and a discharge 
valve, substantially as described. 

5. A pump as set forth in Claim 6 with 
the further characterism that each shaft 
carries three cranks arranged at an angle 125 
of 120° to each other, that each crank 
drives a displacer, and that each displacer 
driven by the one shaft co-operates with 
one driven by the other shaft. 

6. A pump as set forth in Claim 1, and iSO 
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substantially as described with reference 
to Figs. 3 j 4, 5, and 6 of the accompany- 
ing drawings. 

Dated the 26th day of October, 1929. 



K, M. JSTEILSON", 
Atlantic Chambers, 45, Hope Street, 
Glasgow, 
Chartered Patent Agent. 
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